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AN  ION  SOURCE  FOR  PROTON-ACCELERATOR  INJECTORS 
Heinz  wemer  (German  Democratic  Republic) 

This  Invention  deals  with  an  ion  source  for  proton-accelerator 
Injectors. 

In  the  familiar  type  Ion  source >  two-fold  compression  of  the 
plasma  Is  attained  by  means  of  a  heterogeneous  magnetic  field,  created 
by  a  magnetic  lens  made  In  the  form  of  an  axially  magnetized  annular 
permanent  magnet  with  pole  faces. 

The  basic  disadvantages  of  such  an  Ion  source  are  the  complexity 
of  regulating  the  magnetic  field  of  the  lens,  and  significant  losses 
of  the  useful  magnetic  flux  In  the  cooling  system.  In  the  air  gap 
(which  maintains  a  potential  difference  of  the  order  of  10‘  v  between 
the  pole  faces)  and  also  In  the  air  gap  between  the  pole  faces  and  the 
annular  magnet*  which  prevents  the  magnet  from  heating  to  a  tempera¬ 
ture  exceeding  the  Curie  point. 

The  presence  of  these  air  gaps,  which  wealcsns  the  general  flux 
and  which  correspond.  In  order  of  magnitude,  to  the  air  gap  of  the 
lens,  makes  doubtful  the  possibility  of  creating  optimum  conditions 
for  propagation  of  the  heterogeneous  magnetic  field  of  the  lens. 
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Thui«  tht  d«ftota  of  tho  fonlllar  Im  oouroo  do  not  makt  it 
peitiblo  to  offootivoly  utlllso  tho  aagnotle  fiold  itrongth  of  tho 
loni.  Ai  i  rtiult«  tho  two-fold  oonproiolon  of  tho  plaoao  io  Inouf- 
fioiont  ond  tho  noooooory  oloetren  boom  intonolty  la  not  rooohod. 

Tho  purpoao  of  thio  Invontlon  is  tho  oliminotion  of  thoso  dofi- 
oionoios  by  using  o  rodiolly  mognotisod  pormonont  mognot*  with  o 
singlo  oix^  gop  haying  aognotio  shunts  to  rogulato  tho  magnotio  fiold 
of  tho  lons)  this  inoroasos  tho  oporational  roliability  and  faoili<- 
tatoa  rogulation  of  tho  oouroo» 

Piguro  i  shows  tho  proposod  sourooi  Piguro  2  shows  a  oross  sootion 
along  lino  A-4. 

Nuabor  1  io  tho  radially  magnotisod  annular  aagnot  aado  of  nani- 
porm.  Ping  2  is  introduood  into  tho  aagnot;  by  aoans  of  this,  wator 
cooling  of  tho  smgnot  io  aeooaplishod*  Polo  faoo  ^  bordors  vpon  this 
ring* 

Tho  sooond  polo  faoo  togothor  with  polo  faoo  foras  tho  Ions, 
and  is  oonnootod,  by  tho  aagnotic  circuit  uhieh  is  doToid  of  air  gaps 
to  tho  outor  polo  of  tho  poraanont  aagnot,  Tho  nooossary  olootrical 
insulati^  botwoon  polo  facos  >  and  4,  which  sro  at  yarious  olootrical 
potentials,  is  attained  by  using  tho  poraanont  aagnot  itself,  tho 
olootrical  rosistiyity  of  which  is  10*  oha/oa,  ^Niia  olootrioal  shunt, 
in  oondvnotion  with  tho  working  rosistanoo  of  tho  spaoo  botwoon  tho 
polo  faces,  has  practically  no  influonoo  on  tho  operation  of  tho  souroo. 

Aukiliary  aagnotic  shunts  ($)  (or  also  prinoipal  shwita),  aoooa- 
siblo  frea  without,  are  located  inside  tho  yaouna  sootion  of  tho  ion 
source  and  are  dirootod  in  soquonoo  toward  tho  aain  flua,  flaoao 
shunts  arc  arranged  such  that  tho  hotorogonoous  aapiotlo  field  fonsad 
by  tho  Ions  has  optiam  asgnitudo  and  tho  disohargo  ao^ianlsa  does 
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not  adTtrioly  of  foot  the  bubblo. 

In  order  to  molntaln  the  available  potential  dlfferenoe  between 
pole  faoes  3  and  4  we  oan«  by  \islng  an  inaufflolently  insulating 
material  to  make  the  magnet^  provide  In  maffietlc  shunt  3  sn  air  gap 
many  times  smaller  than  that  used  In  familiar  designs. 

The  proposed  design  provides  us  with  an  annular  magnet  of  manl- 
perm  whloh  Is  flatter,  and  which  guarantees  such  an  emission  density 
idileh  vfi  to  now  had  been  achieved  only  by  an  electromagnet. 

Object  of  the  Invention 

The  Ion  source  for  proton-accelerator  Injector  with  controllable 
compression  of  the  plasma,  equipped  with  a  lens  In  the  form  of  a 
permanent  magnet,  has  the  distinguishing  characteristic  that  a  radially 
magnetized  pezmianent  magnet  with  a  single  air  gap  equipped  with  mag¬ 
netic  shunts  which  regulate  the  magnetic  field  of  the  lens  has  been 
used  to  Increase  both  the  reliability  of  source  operation  and  the 
facility  of  regulation. 


FED-TT-65-68/l+a44 


•3- 


liTl>-TT-63-68/l+a+4 


DZSIRIBDTIOH  LIST 


EOARMBn  OF  Plff— **  Mr*  Copl«»  MAJOR  AIR  OOMMAIIDS 


Xr.  Copiss 


AFSC 


HBADQtHRlBtS  USAF 

SC7DD 

ASTIA 

TDBTL 

TDBDP 

AFCI1I-3D2 

1 

ASDC  (AXT) 

ABL  (ARB) 

1 

BSD  (BSF) 

OTHER  Aoncns 

BSD  (ssr) 

AFPTC  (FTT; 
AFSWC  (SHF. 

CIA 

1 

HSA 

6 

DU 

9 

AID 

2 

OTS 

2 

ABC 

2 

PUS 

1 

NASA 

1 

ABMZ 

3 

MAVX 

3 

FOB 

12 

HARD 

1 

VAFIC 

1 

• 

1 

25 

5 

5 

1 

1 

2 

1 

1 


flD-TI- 63-68/1  42o4 


5 


